H umboldt County has been an epicenter of cannabis cultivation for decades, and an element of social division has characterized the region: the "back-to-the-landers" versus the born-and-raised locals, the "hippies" versus the "rednecks," and the pot growers versus the loggers and ranchers (Leeper 1990 ). However, as cannabis cultivation has been decriminalized in California, the social dynamics around cannabis have become more complex. Over the last 20 years, new growers from different parts of California, the United States and even outside the United States have moved to Humboldt County and surrounding areas to grow cannabis -a so-called green rush of growers hoping to strike it rich (Corva 2014) . Growers have come from a host of countries beyond the United States, including Bulgaria, Russia, Mexico and nations in Southeast Asia (William Honsal, Humboldt County sheriff, personal communication; unreferenced) . Some work independently while others work together in operations that may qualify as more organized. For many Humboldt County residents -"mom-and-pop" cannabis growers and more traditional agricultural producers alike -the near-exponential growth of the industry has been a shock, and it has unleashed numerous social, economic and environmental concerns.
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Perceptions of cannabis among Humboldt County timberland and ranchland owners
A Humboldt County survey investigates traditional agriculturalists' views on cannabis cultivation.
by Yana Valachovic, Lenya Quinn-Davidson, Jeffery Stackhouse and Van Butsic Online: https://doi.org/10. 3733/ca.2019a0010 Abstract Cannabis is often grown on agricultural and forest lands in California, but little is known about the adjustments that traditional agriculture and timber producers are making to their livelihoods as cannabis becomes legal under state law. Our goal in this research was to better understand how larger landowners, whose families have often produced timber and cattle for generations, are experiencing increased cannabis production in their areas -and also to better understand these landowners' perceptions of the impacts of cannabis, whether positive or negative, on their communities. To accomplish this, we surveyed landowners who owned at least 500 acres in Humboldt County, an area that -more than 40 years ago -became one of the first California counties to begin experiencing expansive cannabis cultivation. Of the 211 landowners we invited to complete a survey, 71 responded, providing insights into their experiences with and perceptions of cannabis production. Many survey respondents reported illegal cultivation on their properties, problems with shared roads and other direct negative effects of cannabis production. Most landowners also reported that cannabis production has increased the cost of labor, though they acknowledge that it has increased the value of their property as well. Survey respondents, however, have not changed their views of cannabis with legalization. The findings of this study illustrate some of the challenges involved in developing land use ordinances and other policies that can support multiple industries whose interests may be in competition. This situation is not unique to Humboldt -cannabis cultivation has increased rapidly throughout rural California (Butsic et al. 2018) . California voters, when they legalized cannabis for adult recreational use in 2018, created conditions for competition among agricultural interests and changes in rural social dynamics. Indeed, because new cannabis farming is often conducted near traditional ranching and timber-producing lands (Butsic and Brenner 2016) , the potential for conflict -or collaboration -between traditional land uses and cannabis production has grown. But little research documents the effects of cannabis production on traditional agricultural producers, and therefore we know little about such producers' adaptation to change. Understanding this dynamic is important for local governments as they develop land use policies to govern when, where and how much cannabis production is permissible (AIC 2017). Cannabis production's effects on neighbors is an important point for local government officials to consider as they develop and adopt new policies to encourage the transition of black-market cannabis operations into compliant operations. The effects of cannabis production on neighbors is also important to consider while formulating policies to mitigate unintended consequences -such as unwanted odors and nighttime lights -which can exacerbate land use and social conflicts. For example, should cannabis be allowed on lands zoned for timber production or prime agriculture? Should cannabis production be allowed in cities and in unincorporated towns? What areas are compatible or incompatible with cannabis?
Humboldt County Sherriff
Increased cannabis production can directly or indirectly affect traditional agriculture and timber producers. Over the last decade, cannabis cultivation has expanded rapidly in rural communities, with many cannabis farmers having moved only recently to the areas where they grow (Polson 2015) . These new arrivals are sometimes described as green rush growers. Conflicts can arise if new growers, who are often unaware of community norms, don't manage workers appropriately, control dogs, close gates, help maintain shared roads (private dirt roads that facilitate access to multiple parcels, with landowners providing their own maintenance and upkeep) -or if, in other ways, they complicate operations for traditional agricultural producers. Likewise, even cannabis producers who have been in business for many years -including some whose families have grown cannabis for two generations -may hold different views of rural life than do traditional agriculture and timber producers (Polson 2017 ). In addition, while cannabis is now legal in California, many cannabis farmers still grow outside the regulated system, and some traditional agricultural producers may retain the sense that illegal activity is negatively affecting their community. In recent years, the environmental impacts of cannabis cultivation have been a matter of increasing focus in California, and traditional agricultural producers and other community members have voiced concerns about water diversions (Bauer et al. 2015) , pollution from chemical fertilizers (Carah et al. 2015) , the impacts of pesticides on wildlife (Gabriel et al. 2015) , light pollution (Stansberry 2016a) and forest fragmentation (Wang et al. 2017) . Concerns have also arisen regarding negative impacts on local California voters, when they legalized cannabis for adult recreational use in 2018, created conditions for competition among agricultural interests and changes in rural social dynamics.
Top, materials from a trespass grow that were left on a neighbor's property. Bottom, an example of water theft, in which growers on private land trespass onto a neighbor's property to find water, which can be in limited supply in this region. livestock producers (Ramirez 2016; Sims 2016; Walker 2017) and challenges for public land managers attempting to control trespass growing operations (Rose et al. 2016) .
At the same time, cannabis cultivation can contribute to community well-being in a variety of ways. It can bring economic gains to rural areas (Polson 2013) where the timber, livestock and fisheries industries have experienced declines. For example, cannabis cultivation can provide new business opportunities to traditional agricultural producers in the form of heavy equipment work, firewood sales, trucking, forest management or construction services. In addition, cannabis production may help buffer population declines such as those experienced in many of California's rural areas over the last 20 years; in particular, rural schools may benefit from the enrollment of cannabis growers' children. More broadly, cannabis farmers can bring new energy to rural communities through engagement at schools, volunteer fire departments and other points of gathering.
Traditional growers' perceptions of cannabis farmers can vary based on several factors, including the scale at which cannabis farmers operate. Scales of operation have expanded greatly over the last 20 years. Some cannabis farmers produce a few plants for personal use, others augment their incomes by growing moderate amounts of cannabis and still others grow on an industrial scale, with multiple operations on numerous parcels. All scales of operation include both regulatory-compliant growers and black-market growers. One might expect traditional agricultural producers to regard these different varieties of cannabis growers differently. But large landowners are themselves not homogenous -for example, some are absentees. In this research we hypothesized that absentee landowners would have different experiences and perceptions of the cannabis industry than do traditional producers who live on their land. Humboldt County and many communities around California are currently setting ordinances to manage legal cannabis production. But as they do so, little is known about the potential interaction of cannabis with traditional agriculture and timber producers and whether these industries are compatible. Information about the effects of cannabis production on traditional agricultural producers may be helpful to policy makers because traditional producers are often important contributors to rural economies and stewards of publictrust resources such as wildlife and clean water. We conducted this research with the goal of determining how larger landowners -who, in Humboldt County, are generally timber or beef producers -experience and perceive cannabis production. We surveyed by mail all landowners in Humboldt County who own at least 500 acres (n = 211). We asked a series of questions about landowner experiences with the cannabis industry and how the industry directly affected landowners' economic well-being, community, property and personal safety. We also asked how, in their view, the cannabis industry influences the community and the environment. We asked landowners to provide their views on grower demographics and on changes in their communities over time. In addition, we compared the experiences and perceptions of absentee and nonabsentee landowners.
Study area
Humboldt County has long been among the leading cannabis-producing regions in the United States (Corva 2014) . Located on the North Coast of California, Humboldt County is characterized by steep terrain and a Mediterranean climate; a climatic gradient runs from the cooler and wetter coastline to the drier and warmer inlands (State of California 2015). Humboldt County's agricultural and timber industries are significant in scale, with agricultural production amounting to $326 million in 2016 (including $99 million in livestock) and timber production amounting to $70 million in the same year (Humboldt County 2016) -although the timber numbers are down from a decade ago. These agricultural production numbers do not include cannabis production revenues, but recent estimates put cannabis production in the larger Humboldt, Trinity and Mendocino region, known as the "Emerald Triangle," at $5 billion annually (Macewan et al. 2017) .
Humboldt County is home to numerous species of concern -including threatened and endangered salmonids, spotted owls, marbled murrelets, fishers and so on -that are protected under the U.S. Endangered Species Act (Mooney and Zavaleta 2016). Cannabis cultivation occurs within these species' habitat areas, including in locations near and adjacent to old-growth redwood and Douglas fir forests.
Survey methodology
The intent of the survey was to understand how cannabis production in Humboldt County was affecting traditional agricultural producers, and therefore we focused only on landowners with enough property (at least 500 acres) to derive a large percentage of their income from agriculture and timber activities. We identified landowners with at least 500 acres by combining land use and tax roll data. In total, 211 landowners fit this description.
Landowners were mailed a paper survey, along with a stamped, pre-addressed envelope in which to return it, in January 2018. After 3 weeks, follow-up postcards were sent to landowners who had not returned their surveys. In total, 71 landowners responded to the survey (a response rate of 34%). Of these, two landowners reported owning less than 500 acres and one landowner did not confirm meeting this minimum standard; we did not include these three surveys in our analysis. All survey responses were anonymous.
Survey organization
Surveys were organized into three sections. One portion of the survey asked landowners about their direct experiences with the cannabis industry, asking them to agree or disagree with 22 statements that corresponded to four themes: (1) how the cannabis industry has affected the economics of their operations (five statements); (2) how cannabis has impacted their local community (five statements); (3) how cannabis has affected their properties (eight statements) and (4) how cannabis has affected their safety (four statements). The surveys asked landowners to respond to each statement using a five-point Likert scale, with responses ranging from strong disagreement (one point) to strong agreement (five points). Respondents could also respond "NA" to statements that did not apply to them. Additionally, respondents were given space at the end of each subsection to provide comments or examples.
In another section of the survey, we tested respondents' perceptions of cannabis by asking them how they felt about certain cannabis-related issues and whether cannabis cultivation has had positive or negative impacts on their communities, specifying that their responses should not necessarily be based on their personal experiences. We provided 36 statements that corresponded to four themes: (1) community (13 statements); (2) the environment (seven statements); (3) changes over time in property values, community safety, community demographics and so on (nine statements) and (4) grower demographics (seven statements). Respondents were asked to agree or disagree with the statements using a 5-point Likert scale and were able to provide comments after each subsection.
The third section of the survey solicited background information about each respondent. Respondents were asked whether they earned income from timber, ranching or dairying, how long their families had owned the land they worked and whether they were absentees. In addition, we asked landowners if they had been approached about selling their land for cannabis cultivation (and if so, when) and if they had next-generation succession plans for the family ranch or timber business. We also asked if landowners knew of nearby cannabis growing.
Analysis
All data from the survey was entered into spreadsheets by hand and then imported into Stata statistical software. For each statement, we created histograms of the Likert-scale responses (1-5) to understand the experiences and perceptions of respondents. We used a two-sample t-test to compare differences in responses between absentee and non-absentee landowners.
Landowner background
As indicated previously, all respondents included in our survey owned at least 500 acres of land. Twentytwo percent owned between 500 and 1,000 acres, 51% owned between 1,000 and 5,000 acres and 28% owned more than 5,000 acres. Of the 69 landowners whose responses were included in our results, 63 respondents managed timberland and 56 respondents managed ranchland, meaning that most respondents managed both land types; only one respondent was involved in dairy farming. Forty-six percent of respondents lived on their properties full time, while 20% lived on their properties part time. Thirty-three percent of respondents were absentee landowners. In general, the land represented in the survey had been in respondents' families for a long time -more than 50 years in 81% of the cases, 25 to 50 years in another 10% of the cases, less than 25 years in 6% and less than 5 years in only 3% of the cases. Fifty percent of respondents reported that their primary income was from traditional forms of agriculture or timber production; no respondents reported cannabis as their primary income source.
Landowner experiences Economics
Seventy-one percent of landowners reported that they did not grow cannabis on their property while 18% reported that they did. These percentages, however, are derived only from the 34 of 69 respondents who agreed or disagreed with the statement that they had used their property to grow cannabis. The remaining respondents -half the total -chose not to indicate whether they had grown cannabis, potentially indicating landowners' reluctance to associate themselves with the cannabis industry. About 40% of respondents had indirectly profited from cannabis through off-farm work such as heavy equipment work, trucking and so on ( fig. 1 ). Fifty-seven percent of all respondents agreed or strongly agreed with the statement that "the cannabis industry has negatively affected my livestock operations," while 27% disagreed with this statement. Over 60% of respondents agreed that cannabis had increased the cost of labor. Comments that respondents offered on the cost of labor included "Property values are inflated by the cannabis industry, hence costing us more for leases and ownership."
Community effects
Seventy-five percent of respondents agreed or strongly agreed with the statement that "shared roads have been degraded by cannabis growers" (fig. 2 ) and 65% agreed that noise pollution has increased due to cannabis growing. Fifty-five percent of respondents agreed that growers increase light pollution and 71% reported having experienced illegal garbage dumping by cannabis growers on or near their property. Forty percent of landowners disagreed or strongly disagreed with the statement that "I know growers who have values that align with my own" (fig. 1) . At the same time, 34% of respondents agreed or strongly agreed with that statement ( fig.1 ). One respondent added that "[M]onetary impact is obvious. Cultural and moral impacts are terrible."
Property
Fifty-six percent of respondents agreed or strongly agreed that water sources have been impacted by cannabis growers, while 25% disagreed with this statement. Fifty-six percent also agreed that water had been stolen from their property. Seventy-two percent of respondents had experienced trespassing, while 20% had not. Forty percent of respondents reported that their fencing or infrastructure had been destroyed by cannabis growers, though a similar percentage had not. Fifty percent of landowners reported that neighboring growers had failed to assist with fence maintenance, and 75% of landowners reported having discovered trespass grows on their property ( fig. 2 ). One respondent added that "[Growers'] dogs killed our cattle. My brother confronted a grower in fatigues carrying an assault rifle on our property. [Our] fences have been wrecked, roads damaged, and stream water theft." Another respondent wrote that "Yes, this is true in the past, but with the pot market collapsing I don't think this will be a problem in the future".
Safety
Roughly 55% of landowners reported having been threatened by cannabis growers' dogs while 24% did not. Forty-six percent of landowners reported that their safety had been threatened by growers. Equal proportions of landowners reported, and did not report, having felt unsafe due to interactions with growers on public lands. Finally, 50% of landowners agreed that growers had committed crimes against them or their property.
Landowner perceptions
Community effects
Perceptions of cannabis growers were relatively unified among survey respondents. A majority of respondents (78%) did not perceive growers as having values similar to their own (fig. 3 ). The majority of landowners (77%) felt that growers had changed how it feels to live in their community (fig. 3) , and 77% of landowners expressed concern about the changes that growers are bringing to their community. More than 80% of respondents were concerned about growers taking over working lands 
FIG. 2.
Survey respondents have experienced direct negative impacts related to neighboring cannabis production and express concern for the future of their family businesses.
in their communities, and the same percentage were concerned that growers reduce the influence in the community of timber managers and ranchers. One respondent wrote that "The bottom line is that our family would accept the negative economic impact of eliminating 'pot' in return for the elimination of all the negative impacts of the grower culture." More than 90% of respondents agreed that growers from urban locations do not understand rural land management. Most landowners (60%) disagreed that growers are reinvigorating their rural communities or that growers are the only thing keeping their communities going (60%). Eightythree percent of respondents disagreed with the statement that growers do a good job of policing themselves. Most landowners (64%) have not changed their views on cannabis with medical or recreational legalization ( fig. 3 ).
Environment
The clear majority of respondents (84%) did not think cannabis growers manage timberlands sustainably ( fig. 4 ) and a similar percentage (86%) felt the same about ranchlands. Eighty-five percent of respondents regarded cannabis growing as negatively affecting wildlife and 87% regarded it as negatively affecting stream flow ( fig. 4 ). Eighty-four percent thought cannabis growing leads to soil erosion and 70% thought it increases fire hazard. Seventy-eight percent believed that cannabis production in ranchlands and timberlands leads to habitat fragmentation and the same percentage suggested that the economic value of cannabis incentivizes the subdivision of large parcels.
Changes over time
Fifty percent of landowners felt that their property value had increased due to cannabis production while 40% were neutral on that question. Eighty-three percent of respondents thought that Humboldt County was a safer place before cannabis and 76% of respondents perceived new cannabis growers as less responsible than cannabis growers who have been in the county for years. About half of respondents (51%) believed that increased cannabis legalization will be good for Humboldt County. Fifty-seven percent of respondents were not yet willing to accept that cannabis is a leading industry and that people should support it. Fifty-four percent of respondents believed that Humboldt County would be better off in the future without cannabis.
Grower demographics
Most landowners (80%) included in the survey reported having observed changes in grower demographics in the last decade. Most (57%) felt that the number of small cannabis growers is decreasing. Sixty-one percent felt that the number connected to organized crime is increasing and perceived that there is an increasing number of green rush growers (83%) in their communities. Most respondents (76%) were concerned about organized crime, while only 48% were concerned with green rush growers and 18% with small growers.
Comparison of resident and absentee owners
Overall, resident and absentee owners expressed similar views on most issues. Of the survey's 59 statements on experiences and perceptions, statistically significant differences between the two groups appeared for only eight statements. Absentee owners were more likely to report that their surface water resources had been impacted by growers; that their fences or infrastructure had been destroyed by growers; that their safety had been threatened by growers and that they had been threatened by growers on public land. Absentee owners were also more likely to be concerned that growers were taking over public land. They were less likely to agree that growers manage timberland sustainably and that cannabis production decreases their property values.
Percent of respondents
Environmental, social and economic challenges
With this study, we aimed to better understand the experiences and perceptions of traditional agricultural producers -the families who, in most cases for several generations, have made a living off their land, all the while watching changes occur in the social, economic and environmental dynamics that surround cannabis. This survey's documentation of social tensions may not come as a surprise to those who have lived in Humboldt County (note that three of the authors live in the county and thus have a personal vantage point on the issues). Even after many decades of cannabis cultivation, traditional agricultural producers have not warmed to the people or practices involved in the cannabis industry. Indeed, changes in the social fabric of the cannabis industry have only perpetuated and intensified existing tensions.
As this survey shows, concerns about "small growers" are minimal now -those growers have become part of the community, and one-third of respondents agreed that they know growers whose values align with their own. What was novel 40 years ago is now a cultural norm. Today's concerns center instead on the challenges of current cannabis culture: environmental degradation and the threat of major social and economic change. Respondents mostly agreed that growers today are less reasonable than those who have been in the county for many years. As one respondent wrote, "Growers are a cancer on Humboldt County." This distrust highlights the challenges that, in rural areas, can often hinder community-building and mutual assistance mechanisms, which are often needed in isolated communities (Morzillo et al. 2015) .
The economic influence of cannabis can be seen throughout the county. As the survey shows, approximately 40% of respondents have been impacted indirectly by the cannabis industry, and some respondents have directly profited through cannabis production themselves. Interestingly, just over half the respondents chose not to say whether they grow cannabis, hinting at the possibility that, even for traditional agricultural producers, cannabis has presented an opportunity to supplement income and cover the costs of landownership. However, the broader economic growth attributed to the cannabis industry is not always viewed favorably, and a majority of respondents agreed that Humboldt County would be better off in the future without cannabis. Some respondents claimed that the industry has increased the cost of labor and that, in many cases, it can be difficult to find laborers at all because the work force has been absorbed by higher-paying cannabis operations. Likewise, many respondents agreed that land values have increased because of cannabis. But for landowners whose property has been passed down through generations, and who have little intention of selling, increased land values translate into increased taxes and difficulty in expanding operations, both of which can be limiting for families who are often land-rich but cash-poor. One respondent wrote, "Yes, the price of land has gone up… but this is a negative. It increases the inheritance tax burden, and it has become so expensive that my own adult children cannot afford to live here." In Humboldt County's unique economic climate, it's difficult for most landowners to decide whether the opportunities the cannabis industry provides are worth the toll that they believe the industry takes on their culture and community -it's not a simple story. As one respondent noted, "If I had taken this survey 40 years ago, my response would have been very different. With Humboldt County's poor economy, everyone is relying on the cannabis industry in one way or another." Our survey provides an important baseline from which such changing attitudes can be measured.
Our results should be seen in the context of larger trends involving population and agricultural land in Humboldt County. At the time we were preparing our survey, property records indicated that slightly more than 200 landowners in the county owned at least 500 acres; these individuals made up our survey population. Past research, however, has documented that cannabis was likely grown on over 5,000 distinct parcels (of smaller sizes) in Humboldt County in 2016 (Butsic et al. 2018) . Our survey respondents, because of their large holdings, may be unusually exposed to cannabis growers physically because their larger properties may have more contact with cannabis growers. At the same time, these respondents might be better able to survive economically in a Humboldt County without cannabis. It is unclear if the experiences and perspectives of many Humboldt County smaller landowners would be similar to those of these large landowners.
For many in Humboldt County, the impacts of cannabis production on property and the environment are a central concern. Respondents mentioned problems involving shared roads and fences, illegal garbage dumping and contamination, deforestation, fire hazards, feral dogs and impacts on wildlife and domestic livestock. One respondent wrote that "Growers leave a mess, steal water, tear up roads, let guard dogs damage neighbors' property, including livestock, poison wildlife, increase soil erosion and threaten people." In many ways, it seems that land ethics are at the center of the concerns that traditional agricultural producers harbor about the new wave of cannabis growers.
Though respondents remarked on cannabis growing's direct impacts on the environment, they also largely agreed that the cannabis industry is causing fewer young people to enter traditional farming careers -and that growers are taking over working lands. It is unknown if the rates at which successive generations stay in the family business are lower in Humboldt County than in rural communities less influenced by cannabis. For families who have managed and lived off these lands for decades -most of them for more than 50 yearsthese shifting stewardship ethics threaten their immediate environment as well as their very identity.
Conclusion
The cannabis industry is undergoing drastic changes throughout California and elsewhere in the United States. In many places, the cannabis industry is novel, and social and environmental ethics are developing in concert with the growth of the industry. Humboldt County, in contrast, has been on the leading edge of cannabis cultivation for decades. County residents have watched the industry grow and change substantially over the years, with varying impacts on the culture and economy of the region (Stansberry 2016b) . The mixed blessings of cannabis are not lost on most who live in Humboldt County: Over the last several decades, cannabis has breathed life into many of the smaller communities that had suffered losses in timber and other industries, and this boon has been palpable in the more populated parts of the county, too. However, the pace of change in the cannabis industry has been very quick, and the pressures that the industry exerts on communities are intense. Few have felt these pressures more than the county's traditional agricultural producers, whose communities, livelihoods and landscapes have been most affected.
It is not clear how recent and future changes to cannabis law will change social and economic conditions in Humboldt County, but this survey helps describe the competing interests at stake in the evolution of Humboldt County's agricultural identity. For the longtime Humboldt landowners included in our survey, the consistent pressure exerted by the cannabis industry over the last 40 years has forced them to define -and sometimes redefine -their values and alliances. This survey shows that, as the cannabis industry has expanded, traditional agricultural producers have felt an increased pull toward the ethics of stewardship, community and family identity. However, the stark lines that once separated cannabis growers from farmers and ranchers are not so clear now, and there is a shared curiosity and concern in the county about the next wave of change in cannabis cultivation: How will small versus large operations capitalize on legalization? How will compliant growers and black-market growers compete in this new era? How will the values that have long defined Humboldt County's agricultural lands -community, a locally based economy, working lands and working families -maintain a place among so much change? And how will public policy makers mediate the challenges? This study helps document how the last 40 years of cannabis production have largely been incompatible with ranch and timber operations. Public land use policy can help mediate land use conflicts and zoning, but it will not be able to mediate all social behaviors and industry needs. The survival of rural economies is dependent on balancing support for new economic opportunities with supporting the needs of multigenerational industries. Success will be measured by the persistence, environmental health and economic prosperity of rural communities. c
